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DETAILED ACTION 

After-Final Response filed 1 1/02/05 forms the basis for this office action. In light 
of the Remarks made by Applicant and a review of the grounds for rejection the Final 
Office Action mailed 9/12/05 is herewith withdrawn and replaced with the following office 
action. Since Arguments by Applicant as made in said Remarks are only persuasive for 
claim 1 and claims 4-9 dependent thereon (see "Response to Arguments") while claims 
1 1 and 12 had been newly added in the Amendment filed 6/21/05 in response to the 
Non-Final Action mailed 4/1/05 this office action is a Final Office Action. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyazaki et al (JP 10-333121) (IDS item BC), in view of Yamamoto et al (5,696,568). 
Miyazakiet al teach a liquid crystal display device (title) comprising: 
a liquid crystal layer 12; 

a pair of substrates 1 and 7 provided so as to interpose the liquid crystal layer 
therebetween; and 

a plurality of pixels (pixels in areas 11) arranged in a matrix pattern (Figure B), 
wherein: 
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the liquid crystal layer has a helical structure and exhibits at least two 
stable states including a planar state (inherently the initial state before applying 
any electric field is stable and exists) and a focal conic state (inherently, for 
sufficiently high voltage a focal conic state is reached, said focal conic state 
being defined as a polydomain state with a substantial random orientation of the 
helical axis of the liquid crystal molecules) according to an applied voltage; and 

in each of the plurality of pixels, a thickness d of the liquid crystal layer has 
at least two values (see Figure A, and paragraphs [0015] and [0016]), and, 
consequently, the liquid crystal layer has at least two regions having different 
values of a first threshold voltage for transitioning the liquid crystal layer from the 
planar state to the focal conic state (this is inherent in the variable thickness 
because the transition is due to the existence of a local critical electric field while 
electric field is directly proportional to the ratio of voltage divided by distance) 
Miyazaki et al do not necessarily teach the limitation that said thickness changes 
continuously. However, it would have been obvious to include said limitation in view of 
Yamamoto et al, who, in a patent on a liquid crystal display (title), hence analogous art, 
teach a continuous change of the thickness of liquid crystal layer 1 (col. 2, 1. 37) through 
a profile characterized by a gradual ramp with taper angle preferably less than 15 
degrees (col. 3, 1. 10-25 and col. 6, 1. 18-20 with reference to Figure 1), as opposed to 
the step-wise profile by Miyazaki et al, said step-wise profile being referred to as Prior 
Art in Yamamoto et al (col. 2, 1. 45-64 and Fig. 6A) in so as to prevent unwanted 
discontinuity in the orientation of the liquid crystal molecules and thereby prevent the 



Application/Control Number: 10/039,309 Page 4 

Art Unit: 3663 

disadvantage of a residual image (col. 2, 1. 46-63). Motivation to include the teaching by 
Yamamoto et al in the invention by Miyazaki et al derives at least from the prevention of 
residual image in any display when applied to a time sequence of images. 
2. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miyazaki et al (loc.cit.) in view of Ikeno et al (6,008,875). 

Miyazaki et al teach a liquid crystal display device (title) comprising: 

a liquid crystal layer 12; 

a pair of substrates 1 and 7 provided so as to interpose the liquid crystal layer 
therebetween; and 

a plurality of pixels (pixels in areas 1 1) arranged in a matrix pattern (Figure B), 
wherein: 

the liquid crystal layer has a helical structure and exhibits at least two 
stable states including a planar state (inherently the initial state before applying 
any electric field is stable and exists) and a focal conic state (inherently, for 
sufficiently high voltage a focal conic state is reached, said focal conic state 
being defined as a polydomain state with a substantial random orientation of the 
helical axis of the liquid crystal molecules) according to an applied voltage; and 

in each of the plurality of pixels, a thickness d of the liquid crystal layer has 
at least two values (see Figure A, and paragraphs [0015] and [0016]), and, 
consequently, the liquid crystal layer has at least two regions having different 
values of a first threshold voltage for transitioning the liquid crystal layer from the 
planar state to the focal conic state (this is inherent in the variable thickness 
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because the transition is due to the existence of a local critical electric field while 
electric field is directly proportional to the ratio of voltage divided by distance) 
Miyazaki et al do not necessarily teach the limitation that said thickness changes 
continuously such that one of the pair of substrates has a continuous wavy shape on a 
liquid crystal layer side. However, it would have been obvious to include said limitation 
in view of Ikeno et al, who, in a patent on a liquid crystal display (with d/P >2 expressly 

♦ 

included), hence analogous art, (N.B.: with d/P >2 expressly included, see col. 4, 1. 20- 
22) teach the thickness of the liquid crystal display to vary continuously (thus meeting 
claim 1 1) in a wavy shape (thus meeting claim 12) (Fig. 4) so as to improve gray scale 
display (col. 4, 1. 36-52). Motivation to include the teaching by Ikeno et al in the invention 
by Miyazaki et al thus at least derives from the improvement of the gray scale display 
(col. 4, 1. 50-52). 

Allowable Subject Matter 
1 . Claims 1 and 4-9 are allowed. 
The following is a statement of reasons for the indication of allowable subject 
matter: closest prior art found to date is Miyazaki et al as cited; however, the definitions 
of Vth1 and Vth2 in Miyazaki et al are inadequate for an identification with the first and 
second threshold voltages recited in claim 1 . No other art has been found over which 
claim 1 can be rejected as being either anticipated or obvious. Related art is van den 
Berk (4,536,059); however, no relation between the equivalent of Vth F , i.e., Eth, and the 
equivalent of Vth H , i.e., E 2 as recited in claim 1 is either taught or obvious in view of any 
other art found to date. 
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Response to Arguments 

Applicant's arguments, see Remarks in After-Final Amendment, filed 11/2/2005, 
with respect to claims 1 and 4-9 have been fully considered and are persuasive: the 
threshold voltages Vth1 and Vth2 as defined by Miyazaki et al do not correspond with 
the first and second threshold voltages in claim 1 . The rejections of claims 1 and 4-9 
have been withdrawn. However, said Remarks are not persuasive with regard to claims 
1 1 and 12: counter to Applicant's argument that "Similarly with respect to claims 1 1 and 
12, nor can the Ikeno reference make up for the deficiencies of the Miyazaki reference 
and the Handbook reference suggests that Applicant overlooks the completely 
independent nature of claim 1 1 (while claim 1 2 is dependent on claim 1 1 ) and does in 
no way involve said threshold voltages. Therefore, Applicant has not presented any 
valid arguments and the rejection, after review, must be made to stand. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

November 14, 2005 




